Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1)Publication number : 06-178198 
(43) Date of publication of application : 24.06.1994 



(51)lnt.CI. 




H04N 5/243 
H01L 27/14 
H04N 1/028 
// H04N 5/335 




(21)Application number 


04-325124 


(71)Applicant 


NEC CORP 


(22)Date of filing : 


04.12.1992 


(72)lnventor : 


MURAKAMI SHINICHI 



(54) SOLID STATE IMAGE PICKUP DEVICE 

(57)Abstract: 

PURPOSE: To correct the change of the sensitivity of a 
solid state image pickup element due to the stop value of 
a camera lens. 

CONSTITUTION: Data to correct the change of the 
sensitivities of the solid state image pickup elements 3a, 
3b, 3c to the stop value of the camera lens is recorded 
previously in a storage device 6, and gain control 
amplifiers 5a, 5b, 5c are adjusted by sensitivity 
correction data 9a, 9b, 9c corresponding to the data 1 1 
of the stop value to be outputted as being linked with the 
stop value of the camera lens 1. Then, by correcting the 
sensitivities of the solid state image pickup elements 3a, 
3b, 3c, a picture free from a picture defect such as color 
irregularity and shading, etc., can be obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to 3 plate type color solid state camera using 
the solid state image sensor which carried out the laminating of the micro lens on chip about a solid state 
camera. 
[0002] 

[Description of the Prior Art] The block diagram of the camera equipped with three solid state image 
sensors common 3 plate type color solid state camera for red, for example, an object, the object for 
green, and for blue is shown in drawing 5 . With the prism 2 for color separation, it is decomposed into 
red light, green light, and blue glow, and incidence of the light which passed the camera lens 1 is carried 
out to solid state image sensors 3a, 3b, and 3c. These solid state image sensors 3a, 3b, and 3c are driven 
by the drive circuit (not shown), and after being amplified with Amplifier 4a, 4b, and 4c, that output 
signal is compounded by a process circuit and the encoder circuit 7, and is outputted as a video signal. 
[0003] When amending an image defect at this time, as shown in drawing 9 , the defective amendment 
data of each device are beforehand recorded on storage 6, and there is the approach of amending the 
output of Amplifier 4a, 4b, and 4c with the gain control amplifier 5a, 5b, and 5c. Here, the output gain 
of the gain control amplifier 5a, 5b, and 5c is not based on the drawing value of a camera lens, but is 
fixed. 
[0004] 

[Problem(s) to be Solved by the Invention] The latest solid state image sensor is equipped with the 
micro lens on the sensitization pixel on a chip for the improvement in sensibility. Drawing 6 (a) As 
shown in - (d), the light which carried out incidence to the solid state image sensor is refracted by the 
micro lens. This refracted light condenses into the part which is distant from a photodiode core, so that 
the incident angle of the incident light to a micro lens is large ((c), (d)). For this reason, the drawing 
value of a camera lens is made small. That is, if a diaphragm is extended, the comparison of the quantity 
of light interrupted at a photodiode opening edge will become large. Therefore, when it is made for the 
quantity of light which carries out incidence to a solid state image sensor to become fixed to drawing of 
a camera lens, if a diaphragm of a camera lens is extended, sensibility will decrease. 
[0005] When the amplification factor of the amplifier of each solid state image sensor is fixed and the 
rate of change of the sensibility to the drawing value of the camera lens of each solid state image sensor 
differs like drawing 7 like the solid state camera mentioned above, if the drawing value of a camera lens 
is changed, the balance of the level of the output signal of each solid state image sensor will collapse, a 
white balance changes according to a diaphragm, and there is a problem that the color reproduction 
nature of an image deteriorates. In drawing 7 , an axis of ordinate is the relative sensibility when setting 
the criteria of a camera lens diaphragm to F8, and the axis of abscissa shows the camera lens diaphragm 
(a focal distance / diaphragm opening diameter). Moreover, a micro lens on chip produces a location gap 
to photodiode opening, and it will become shading, if this shifts within a component and condition 
differs. Moreover, since these differs for two or more solid state image sensors of every, color 
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nonuniformity changes according to a diaphragm value, and there is also a fault of becoming a very 

unsightly image. 

[0006] 

[Means for Solving the Problem] The solid state camera of this invention is equipped with the camera 
lens in which an output of two or more others and gain control amplifier, stores, and diaphragm value 
data is possible, and is characterized by for the drawing value of a camera lens being interlocked with, 
adjusting gain control amplifier, and amending the sensibility of a solid state image sensor with the rate 
of change of each sensibility of two or more solid state image sensors corresponding to the drawing 
value data of the camera lens recorded on the store. [ solid state image sensor ] 
[0007] 

[Example] Next, this invention is explained with reference to a drawing. Drawing 1 is the block diagram 
of the solid state camera of the 1st example of this invention. After being decomposed into red light, 
green light, and blue glow by the prism 2 for color separation, incidence of the light which passed the 
camera lens 1 is carried out to solid state image sensors 3a, 3b, and 3c. Solid state image sensors 3a, 3b, 
and 3c are driven by the drive circuit (not shown), and the output is inputted into the gain control 
amplifier 5a, 5b, and 5c through the buffer amplifier 4a, 4b, and 4c. 

[0008] Moreover, the sensibility value corresponding to the drawing value of a camera lens is recorded 
on storage 6 about each of solid state image sensors 3a, 3b, and 3c. For example, when the sensibility of 
solid state image sensor 3a carries out change like drawing 8 to the drawing value of a camera lens, data 
signal 9a for amendment corresponding to the drawing value is outputted by recording a drawing value 
with a camera lens, for example, the relative sensibility on the basis of the sensibility at the time of F8, 
as data for amendment, and inputting the diaphragm value data 1 1 outputted from the camera lens 1 . As 
the multiplication of the inverse number of this data signal 9a for amendment is carried out to the output 
signal of solid state image sensor 3a which has passed through buffer amplifier 4a, gain control 
amplifier 5a is adjusted. Thereby, it is not dependent on the drawing value of the camera lens 1, and 
sensibility becomes fixed. By performing amendment with the same said of solid state image sensors 3b 
and 3c, and removing the dependency over the drawing value of the camera lens of sensibility, the 
balance of the level of the output signal of the gain control amplifier 5a, 5b, and 5c becomes fixed, and 
even if it changes a diaphragm of a camera lens, development in which the repeatability of a color 
deteriorates is lost. 

[0009] Drawing 2 is the block diagram having shown the 2nd example of this invention. The data for 
correction by sensitiveness corresponding to the drawing value of the camera lens 1 are recorded on 
storage 6 about all the pixels on a screen. Synchronizing with the synchronizing signal 13 for data 
correction which synchronized with each pixel outputted from a synchronizing signal generator 10, the 
amendment data of the sensibility corresponding to each pixel are chosen. For example, by counting the 
number of the pulses of a level transfer register driving signal and a perpendicular transfer register 
driving signal, the location of the pixel by which the current video output is carried out is made to check, 
with the amendment data, the gain control amplifier 5a, 5b, and 5c is adjusted, and the sensibility of 
solid state image sensors 3a, 3b, and 3c is amended. This amends the sensibility unevenness for every 
pixel produced by dispersion in the location gap to photodiode opening of a micro lens on chip etc., and, 
as a result, the phenomenon of the irregular color and color shading in a composite signal of three solid 
state image sensors can also be canceled. 

[0010] Drawing 3 (a) shows the 3rd example of this invention, and the representation point of correction 
by sensitiveness is arranged on the image screen. This makes the operating memory capacity of the store 
6 in the 2nd example reduce, and the block diagram of the configuration of this solid state camera is 
shown by drawing 2 as well as the 2nd example. Storage 6 shall be equipped with a calculation function 
here so that the pixel of the representation point of two or more correction by sensitiveness may 
compute. 

[001 1] In drawing 3 (a), horizontally, the representation point 3-1 1 to 3-79 of correction by sensitiveness 
is located in a line with nine points on the image screen 16, and is perpendicularly located in a line at 
seven-point regular intervals. The amendment data corresponding to the drawing value of a camera lens 
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are recorded on the storage 6 of drawing 2 about this each point. A synchronizing signal 13 is inputted 
into storage 6 from a synchronizing signal generator 10. amendment data as showed this synchronizing 
signal 13 to drawing 4 - service water — it consists of a Taira synchronizing signal 17 and Vertical 
Synchronizing signal 18 for amendment data. Horizontal Synchronizing signal 17 generates a pulse 
synchronizing with the pixel of the representation point 3-1 1 to 3-79 of correction by sensitiveness, and 
Vertical Synchronizing signal 1 8 generates a pulse synchronizing with the head of a level image period 
with the representation point 3-11 to 3-79 of correction by sensitiveness. Storage 6 checks the location 
of the present pixel by which the video output is carried out by counting [ Horizontal Synchronizing 
signal / 17 ] these pulses for every 1 perpendicular image period about every 1 level image period and 
Vertical Synchronizing signal 18. 

[0012] For example, the pixel by which a video output is carried out will have the number of counts of 
the pulse of Horizontal Synchronizing signal 17 in the field where it was surrounded by the 
representation point 3-21 of correction by sensitiveness, 3-22, 3-31, and 3-32 when the number of 
counts of the pulse of 1 and Vertical Synchronizing signal 18 was 2. Correction-by-sensitiveness data 
value VA of the pixel A in this field For example, it amends by the following approaches. The 
representation point 3-21 of correction by sensitiveness, 3-22, 3-31, and the correction-by-sensitiveness 
data value of 3-32 are set to V21, V22, V31, and V32, respectively. It is [ number / of 3-22 / of spacing 
pixels / the representation point 3-21 of correction by sensitiveness, and / number / of 3-32 / of spacing 
pixels / X, the representation point 3-3 1 of correction by sensitiveness, and ] Ay about Ax and the 
number of vertical-position pixels like drawing 3 (b) in the number of horizontal position pixels from Y 
and the representation point 3-21 of the correction by sensitiveness of Pixel A. It carries out. If the 
sensibility for 2 pixels of arbitration changes in linearity, it is the correction-by-sensitiveness data VA of 
Pixel A. It becomes VA = (V22-V21-V32+V31), Ax, and Ay/X-Y. It is similarly computed about the 
case of other fields. The precision of correction by sensitiveness will improve, so that spacing of the 
representation point of correction by sensitiveness becomes small (i.e., so that the number of the 
representation points of correction by sensitiveness increases). 
[0013] 

[Effect of the Invention] With the data of the rate of change of the sensibility of the solid state image 
sensor corresponding to the drawing value of the camera lens which this invention recorded on the store 
as having explained above By the drawing value of a camera lens being interlocked with, adjusting gain 
control amplifier, and amending the sensibility of a solid state image sensor The image which does not 
have image faults, such as a gap of the white balance by the drawing value change of a camera lens, an 
irregular color, and shading, in the system which used two or more solid state image sensors can be 
obtained. 



[Translation done.] 
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